An exploratory study was conducted on the hunting and gathering of wildlife by the Mro tribe in the Chittagong Hill Tracts (CHTs) of Bangladesh, highlighting the target animals, preference, frequency and various indigenous techniques of hunting. The farmers are primarily dependent on shifting cultivation and hunting is a secondary occupation, particularly important for poor people. Though the tribe rears some domestic animals for sacrificing on special occasions, game meat appears to be a highly welcomed dietary supplement. A total of 34 species of wildlife were harvested from forests, from insect larvae to elephants. Wild boar ranked first for rich and medium farmers, and monitor lizards were ranked second by all the farmers. The indigenous knowledge about their living patterns and animals has potential for use in commercial animal farming to fulfil the protein demand and improve the socio-economic condition of the Mro.
INTRODUCTION
High north-south hill ranges occupy all of the districts of Chittagong and the Chittagong Hill Tracts (CHTs), the main hilly region in Bangladesh. The CHTs constitute 76% of the total hilly area of the country; within the CHTs, 90% is hilly, 4% is covered by villages, rivers and marshes, and only 6% is suitable for intensive agriculture (Khisa 1997) . The area supports a great variety of evergreen and semi-evergreen plant species, popularly known as the 'hill forests' of Bangladesh, with a total area of 1.32 million ha: 9.1% of the country's area (Ahmed 1999) .
There are ethnic populations in all 64 districts of Bangladesh; however, they are concentrated along the north and northeastern borders and in the north-central region and the greater CHTs (Khan 1998) . The CHTs are inhabited by a variety of tribes, of which 12 are recorded (BBS 2002) . The Mro or Murung are the most ancient of these tribes (Lewin 1869) . Hutchinson (1906) describes them as the true aboriginal tribe of the CHTs, having certain peculiar customs that distinguish them from the other tribes (Dio 2004) . They live in groups in hamlets: small settlements typically comprising 5 to 20 households, which is considered to be the primary socio-cultural unit of Mro life (Brauns and Loffler 1990) . They live on the hilltops in a largely pristine environment, protected by the high ranges of hills and dense forests, and almost invisible to the outside world. In their isolated communities, the Mro face many challenges to preserve their identity, culture, and lifestyle (Haque 2000) .
Forests have always played a vital role in the economy of the tribes in Bangladesh, whose religious, cultural and economic activities depend on them. Using the forests for slash-and-burn agriculture, fishing, hunting and harvesting of forest products (Mustafa et al. 2002; Miah and Chowdhury 2004) , the tribal people constitute one of the integral components of the forest ecosystem (Saxena 1986 ). Similar patterns are found among other indigenous people. For instance, subsistence hunting accounts for more than 90% of the bushmeat supply on the African continent (Sene 2000) , and hunting is practised by about 70,000 people in the Krasnoyarsk region of central Siberia, which is home to several indigenous tribes (Vladyshevskiy et al. 2000) . Bennett et al. (2002) recognized habitat loss and hunting as the twin threats to wildlife across the world, but singled out hunting as the major threat in the tropics. Because of the profitability of hunting, poaching is widespread.
The dependence of the Mro on the forests in the context of hunting needs to be explored to facilitate assessing their impacts on the biological diversity of their forested region. Though several previous studies have been carried out on the ethno-forestry perceptions of the Mro tribe (Miah and Chowdhury 2004 ), there has not yet been a study on their hunting practices as a secondary means of livelihood. The present study was conducted to explore this specific aspect of their lifestyle in the Bandarban region of the CHTs.
STUDY AREA
The study was conducted at the Bolipara union of Thanchi Upazilla (Sub-district) of Bandarban district ( Figure 1 ) from January to April 2006. Thanchi Upazilla covers an area of 1021 km 2 , including 680 km 2 of forest. It lies between 21°15′ and 21°57′ north and 92°20′ and 92°41′ east (BBS 2002) . Thanchi, some 55 km southeast of Bandarban, is one of the remotest upazillas of Bangladesh (Haque 2000) . The upazilla consists of 82 villages with 2885 households, of which 2661 are tribal households with an average household size of 5.6 persons, slightly higher in rural areas (5.7). The population comprises about 10,000 men and 8000 women. About 17.4% of the population (7 years and over) is literate (Rahman 2004) , although there is a wide gap between men (27.1%) and women (4.6%). In Bandarban district, the population of Mro people is 22,178 (BBS 2004) .
Within the seven upazillas of Bandarban district, the Mro are concentrated in the hilly areas of Thanchi, Alikadam, Lama, Ruma and Naikhyangchari upazillas (Drong 2001; Rahman 2004) . A list of these five upazillas was arranged alphabetically and Thanchi was selected randomly. Bolipara Union of Thanchi Upazilla is inhabited mostly by the Mro, so this area was selected on purpose. A list of the Mro hamlets was collected from Caritas Bangladesh, an international nongovernmental organisation (NGO) working locally for the development of the tribe (pers. comm. 2006) . Three hamlets were selected at random from the list for the study.
METHODS
A preliminary socio-economic survey was carried out to ascertain important socio-economic parameters of the study area and to select respondents for detailed study. All households in the three hamlets were surveyed completely at this stage. A semi-structured questionnaire, pre-tested for intelligibility in the Mro hamlets, was used for the survey.
It was designed to gather information relating to family size, educational status, income, occupation, different cultural activities, etc. of the respondents. Household heads (male) were the respondents and they were helped by other family members as necessary. Based on the total annual income, the households were categorized into three groups: rich (total annual income > Tk. 15,000), medium (total annual income Tk. 10,000-15,000) and poor (total annual income < Tk. 10,000). From each of the three hamlets, 12 households (four from each category) were randomly selected, i.e., a total of 36 households. The household heads were then interviewed in their local language, with the help of an interpreter, at their own residences to evaluate their economic activities, use of both domestic and wild animals, and preferences and techniques when hunting.
RESULTS AND DISCUSSION

Occupation and mean annual income
The mean annual incomes of rich, medium and poor farmers were Tk. 19,025, Tk. 12,650 and Tk. 8,120, respectively (Table 1 ). The major economic activities were found to be centered on shifting cultivation (locally known as Jhum: see Chowdhury 2006; Ramakrishnan et al. 2006; Dio 2004) , which was reported to be the primary occupation of all respondents. Overall, 26.7% of the respondents were engaged in hunting as a secondary occupation. The contribution of the primary occupation to total income was 74.3% and, for the secondary occupation, 25.7%. Half (50%) of the poor farmers are engaged in hunting, significantly more than the rich and medium farmers (Table 1) because of limited options for earning an income to meet subsistence needs (Nair 1995 
Animal resources
The main domestic animals kept were chickens, cows and pigs. Pigs were most important, with an average of 6.4 per family, followed by chickens and cows (Table 2) . Medium income farmers generally had the most pigs, while rich farmers had the largest numbers of the other two animals. Brauns and Loffler (1990) and Dio (2004) noted the availability of pigs and chicken in the Mro community and also mentioned that domestic cattle are not kept by the Mro for field work or for milking, but exclusively as animals of sacrifice. The goyal (Bos froatalis) was reported to be a partially domesticated animal that comes occasionally to the villages in order to lick salt thrown out by households. In every Mro house, one or more dogs (Kui) were found during the survey. Farmers reported that dogs remove the human excreta, can ward off evil spirits, and also go to the field with the farmers. Though goats (Roa) are common on farms throughout Bangladesh, no goats were found in the study area. The sources of fodder for the domestic animals were both the forest and Jhum. Rice and rice husks are the main fodder sources for chickens and pigs, while vegetables and wine residues from the production of rice wine (locally called Moder gora) were additional food for pigs ( Table 2 ). The cows run loose during the daytime and graze in the surrounding forests.
Animals harvested from the forest
The survey revealed that the Mro hunt for two purposes: for highly-valued game meats and to protect their crops in the Jhum land from wild animals and birds. Hunting and gathering of a total of 34 species, ranging from insect larvae to elephants, was reported (Table 3) . Of these species, 13 were hunted frequently, 15 rarely and 6 occasionally. This finding compares to the results of other studies which show the importance of wild animals as a resource (food, spiritual, medicinal, etc.) for local indigenous peoples inhabiting and living from forests around the world. For example, Mylvaganam et al. (2006) reported that at least 12 species are hunted and sold as bush meat in three districts of northern Sri Lanka; in Africa, all species of wild animals, from insects to reptiles and from rodents to large mammals, are used as a food resource (Sene 2000) .
Preferred animals hunted
The different income categories of farmers preferred hunting different species (Table 4) . Wild boar (Sus scrofa) ranked first for rich and mediumincome farmers, while the poor mostly preferred deer (both barking and samber). Monitor lizards (Varanus benghalensis) came second in the preference list of all categories of farmers. The popularity of wild boar and monitor as bush-meat was also reported among the people of three districts in northern Sri Lanka (Mylvaganam et al. 2006) . Sus scrofa was also reported to be a preferred game species in southern central Siberia (Vladyshevskiy et al. 2000) .
In the interviews, the rich and medium-income farmers opined that, when hunting, they give priority to the animals which provide delicious bushmeat for their diet. In contrast, the poor give priority to animals from which they can earn money by selling various parts.
Biodiversity and harvesting fauna in the Chittagong Hills
Chowdhury et al. (Mylvaganam et al. 2006) . The Mro trap small birds using the limed twig technique. Barking deer, monkey, wild dog, squirrel and wild boar are hunted using guns made locally, mainly from the wood of Silkoroi (Albizia procera) trees. Jute sacks and banana trunks are used to capture porcupine, and pits (locally called Kheda) are dug to capture large animals like wild elephants. These results compare to those of Mylvaganam et al. (2006) , who reported the application of indigenous techniques by the Vanni people of northern Sri Lanka in harvesting wildlife. There, shotguns were used in 45.5% of the kills, dogs for 29.9%, pits for 16.9%, and a noose in 7.8%.
DISCUSSION AND CONCLUSIONS
Most tribal people are small and marginal farmers, shifting cultivators, artisans, food gatherers and hunters (Singh 1997) . Hunting is often important for subsistence (Sene 2000; Vladyshevskiy et al. 2000) but also for other purposes. For example, hunting for the tribal people of Orissa is more of a sport and cultural pastime than a source of income; ceremonial hunting is a basis for communal feeling (Mohapatra 1997) . In Bihar, Bengal and Orissa, tribal people assemble at one place once a year, comb the forest areas and shoot any animals they meet, in a type of picnic (Prasad 1985) .
In the study area, the forests house a variety of wildlife on which Mro people are heavily dependent for the proteinous foods in their daily diet, either directly from hunting or through purchase from poorer farmers. The Mro have developed various techniques to harvest the animals from forests, reflecting their indigenous knowledge and creative thought. Some of the animals they hunt and consume are also effective against diseases. For a full understanding of the nutritional and medicinal values of animals such as foxes, further investigation needs to be carried out by pharmacologists. Pigs eat all types of household waste, cleaning up village environments, and are highly preferred for sacrifice and other religious and ritual customs by all the tribal groups. This suggests that commercial pig farming may be carried out in the study area.
Because of their strong dependence on hunted wildlife for protein, the Mro have an intimate understanding of the relationships between these animals and their habitat. Such knowledge could easily provide the basis for commercial farming of animals such as crabs, snails, snakes, tortoises and monitor lizards (Anon 1999) . Since the wildlife population cannot grow to keep pace with the demand for meat (Barnes 2002) , it is important that commercial farming is encouraged and supported by the government so that it is sustainable. This would ensure that the protein demand of these tribal people is met and would ultimately upgrade their economic status -and also provide a necessary check to the steady loss of faunal diversity, which is necessary in order to maintain the region's ecological balance. NGOs have a particular role to play to motivate the tribal peoples to make them understand the importance of wildlife in retaining a balanced ecosystem. In the long term, hunting in natural ecosystems is sustainable only if the harvest is regulated (Ling et al. 2002) . 
